Hanshia dabar or hatkhan is one of the folklore plants of Odisha, which has been identified as Leea macrophylla Roxb. ex Hornem. of the family Vitaceae. Traditionally, its leaves are claimed to be used in the treatment of cancer. Pharmacognostical evaluation of various parts of the plants has not been reported. The present study has been designed to carry out detailed macro-and microscopic, physiochemical, and phytochemical aspects of leaves of L. macrophylla.
INTRODUCTION
Some of the plants are used traditionally, which are not a part of classical texts of Ayurveda or pharmacopoeia but used by the tribal or folk people, they are enumerated into the category of ethnomedicinal plants or extra pharmacopeial plants (Anukta Dravya). 1 Hanshia dabar or hatkhan or dholsamudra is a folklore plant that is botanically identified as Leea macrophylla Roxb. ex Hornem. belonging to the family Vitaceae. 2 The roots are used to treat cut, swelling, relief from pain, in the management of dysentery, ring worm, and guinea worm infestation. [3] [4] [5] Leaf powder of this plant is mixed with honey and given to cancer patients. Even bark powder is administered orally to cancer patients. 6 Leaf juice is used to treat boils, arthritis, gout, and rheumatism; it is also used as leafy vegetable by tribal and to cure urinary disturbances. 3, 7, 8 Leea macrophylla is a robust shrub with pubescent branchlets. Leaves are unifoliolate, trifoliate, or 1-3 pinnate with hirsute petiole and petiolule. Flowers are greenish white in large corymbs, staminal tube is white, and berry is initially green in color, on ripening turns purple black. 2 A review of literature revealed that many research works have been carried out in respect of its microbial association and pharmacological study [6] [7] [8] but the scientific evaluation on various parts of the plants to establish its pharmacognostical characters has not been carried out.
The leaves' samples were collected by the first and the second authors from one of its natural habitats, Gandhamardan hills, Odisha, in the month of September 2016 with the help of a local taxonomist. Herbarium was submitted to the Pharmacognosy Laboratory authentified by the Pharmacognosist of the Institute and provided with herbarium reference no. phm/6234/2016-17 and also certified by BSI Kolkata with letter no. CNH/2016/ Tech. II/68 ( Fig. 1 ).
Pharmacognostical Study
Macroscopic observations were made with naked eyes and a centimeter scale was used to measure the leaf size. The leaves were washed and transverse sections were taken and cleared with choral hydrate to observe the anatomy of leaf with help of a Quasmo binocular compound microscope.
For the surface study, triplicate readings were taken for trichomes and stomata length width, and the stomatal index was calculated by taking into consideration six consecutive readings along with standard deviation.
For powder microscopy, shade dried leaves were ground by a mechanical grinder and sieved through 80#. 9
DNA Barcoding
The study was carried out at Aristogene Biosciences Private Limited, Bangalore. The DNA was isolated from fresh leaf samples. About 500 mg of leaves were cut into small pieces and homogenized using a tissue homogenizer and dry ice. To which, 15 mL of cell lysis buffer was added. The tubes were incubated at 65°C for 1 hour in a dry bath with intermittent mixing and centrifuged at 10,000 rpm for 10 minutes to separate out the unlysed cells. The supernatant was transferred to a fresh 30 mL centrifuge tube carefully. A equal volume of chloroform was added and mixed well and centrifuged at 10,000 rpm for 15 minutes. The aqueous layer was pipette out into a fresh 30 mL centrifuge tube without taking the interface. Equal volumes of isopropanol and 1/10th volumes of 3 M sodium acetate were added, mixed well, left at room temperature to stand for 5-10 minutes, and centrifuged at 10,000 rpm for 10-15 minutes. The supernatant was discarded. The pellet was washed with 500 µL of 70% of ethanol. The pellet air dried and suspended in 500 µL of 1× Tris-EDTA buffer. To remove inhibitors for polymerase chain reaction (PCR) further, the DNA sample was column purified following the below protocol.
Column Purification Method
The column was placed in a collection tube, 400 µL of equilibration buffer was added to the column, and centrifuged at 10,000 rpm for 1 minutes. The collected buffer was discarded. About 400 µL of equilibration buffer was added to the DNA sample, mixed, and loaded into the column (this step was repeated until the DNA sample was complete). The flow through was collected. About 500 µL of wash buffer 1 was added, centrifuged at 10,000 rpm for 1 minute, and the buffer was collected. About 500 µL of wash buffer 2 was added, centrifuged at 10,000 rpm for 1 minute, and the buffer was collected. The column was centrifuged with an empty collection tube to completely remove the wash buffer for 2 minutes. About 50 µL of the elution buffer was added to the column placed in a new collection tube, incubated at room temperature for 2 minutes, centrifuged at 10,000 rpm for 1 minute, and the eluted sample was saved (elution 1). The previous step was repeated (DNA may elute in this fraction also) (elution 2). Quantization of eluted DNA sample was done by loading into the agarose gel.
1 µL elution was loaded by following pooling method. DNA was seen in conc 50 ng/µL. About 2 µL of the sample was used for PCR, the mastermix prepared for samples and primers along with a final volume of double-distilled water, 21 and 42 µL; 2× PCR master mix, 25 and 50 µL; ITS forward primer and ITS reverse primer, 1 and 2 µL; template 2 and 4 µL for 1× and 6×, respectively.
Sequencing and Phylogenetic Tree
Sequence data obtained were analyzed and the consensus sequence was generated from forward and reverse sequences using the aligner software. This sequence was subjected to BLAST tool with the NCBI gene bank database. Based on the maximum identity score, the first 10 identities were considered and the given culture was identified. The phylogenetic tree was also constructed for these sequences.
The forward primer used was 1016_187_007_PCR_4_ PRIMER_1_H07.ab1: GGTTGGTGGATCAAGCTGGTGTTAAGATTA CAAATTAGACTTATTATACTCCTGAATATCAGAC CAAACCTACTGATATCTTGGCAGCATTCCGAG TAACTCCTCAACCTGGAGTTCCACCCGAGGAA GCAGGGGCCGCGGTAGCTGCTGAATCTTCTACTG GTACATGGACA ACTGTGTGGACTGATGGACT TACCAGCCT TGATCGT TACA A AGGACGATGC  TACAACCTCGAGCCCGTTGCTGGAGAAGAAAAT  CAATATATTGCTTATGTAGCTTACCCCTTAGAC  CTTTTTGAAGAAGGCTCTGTTACTAACATGTT  TACTTCGATTGTGGGTAATGTATTTGGGTTCAAA   GCTCTGCGCGCTCTACGTCTAGAGGATCTGC  GAATCCCCCCGGCTTATTCTAAAACTTTCCAA  GGCCCGCCTCATGGCATCCAAGTTGAGAGAGA  TAAATTGAACAAGTATGGTCGTCCCCTATTGGGAT  GTACAATTAAACCTAAATTGGGGTTATCCGCTAA  JDRAS   GA AC TATG GTAGAG C TGT T TATGA ATGTC TC  CGCGGGGGACTTGATTTTACCAAAGATGAGGAGA  ACGTGAACTCCCAACCATTTGACGCTTGGAGAA  GCACACAATAAAAATCGCCGGACGCTCCGGTTCC  CCGAG.  The reverse primer used was 1016_187_008_PCR_4_  PRIMER_2_A08.ab1:  GGAACTGGCGATCCGTTTCGTCATCATCTTTG  GTAAATCAAGTCCACCGCGGAGACATTCATAAA  CAGCTCTACCATAGTTCTTAGCGGATAACCCCAATT  TAGGTTTAATTGTACATCCCAATAGGGGACGAC  CATACTTGTTCAATTTATCTCTCTCAACTTGGATGC  CATGAGGCGGGCCTTGGAAAGTTTTAGAATAA  GCAGGGGGGATTCGCAGATCCTCTAGACGTA  GAGCGCGCAGAGCTTTGAACCCAAATACATTAC  CCACAATCGAAGTAAACATGTTAGTAACAGAGC  CTTCTTCAAAAAGGTCTAAGGGGTAAGCTACATAA  GCTATATATTGATTTTCTTCTCCAGCAACGGGCTC  GAGGTTGTAGCATCGTCCTTTGTAACGATCAA  GGCTGGTAAGTCCATCAGTCCACACAGTTGTCCAT  GTACCAGTAGAAGATTCAGCAGCTACCGCGGCCC  CTGCTTCCTCGGGTGGAACTCCAGGTTGAGGAGT  TACTCGGAATGCTGCCAAGATATCAGTAGGTTTG  GTCTGATATTCAGGAGTATAATAAGTCAATTTG  TAATCTTTAACACCGGCTTTGAATCCCACAAAA  GCTTTAGTCTCTGTTGTGGGGGCCATTTACGTTGAA GACCCCTTTTCAAAATCGGAGA.
Physicochemical Parameters and Qualitative Analysis
The leaves' powder was exposed to physicochemical parameters, i.e., pH, loss on drying, total ash value, acid-insoluble ash value, water-soluble extractive value, and alcohol-soluble extractive value, and protocols were followed as recommended by the Ayurvedic Pharmacopoeia of India (API). Triplicate readings were recorded and the mean value was taken into consideration along with the standard deviation. For a qualitative analysis, the presence of various secondary metabolites dissolved in water and alcohol extract was done as per the reference. 10, 11 
HPTLC Study
Methonalic extract of leaves was exposed to the HPTLC study. The solvent system used for the study was toluene:ethyl acetate (9:1).
Chromatographic Conditions
The mode of application was Camag Linomat V, and the development chamber used was Camag Twin Trough Chamber. Precoated silica gel GF254 plates were used.
The chamber saturation was done for 30 minutes. The development time was 30 minutes. The plate was scanned with the Camag Scanner III with a deuterium lamp, tungsten lamp was used as detectors, and the Win cats software was used for data analysis. 12
Spray Reagent
Preparation: 0.5 g of vanillin was dissolved in 100 mL of sulfuric acid-ethanol (40 + 10) or 1 g of vanillin was dissolved in 100 mL conc. sulfuric acid. Treatment after spraying: heated at 120°C until a maximum spot color intensity reached. 12
RESULTS

Macroscopic Study
Leaves are compound and unipinnate, rachis measures about 10.1-14.6 cm, rachis base pulvinus, leaflets in two pairs and one terminal and measures about 1.2-6 × 1.1-3.2 cm, leaflets are alternate, sub-sessile, unipinnate, imparipinnate, obovate to oblong, entire margin, obtuse apex, dark green above, whitish green beneath, petiolule is short and measures about 0.2-0.5 cm and hirsute. Five to seven main nerves arise from petiolule ( Fig. 2A ).
Microscopic Study
TS of Rachis
A schematic outline of transverse section (TS) of rachis is somewhat oval in shape and ends in a narrow protruded arm measuring about 2.7 µm in length and 2 µm in width (4×). Anatomically rachis resembles the stem.
Detailed TS of rachis shows a single-layered epidermis covered with cuticle and pappilose. Epidermal cells are square to barrel shaped and compactly arranged often embedded with acicular crystals, raphides, and interrupted by warty trichomes. Cortex is differentiated into the upper 2-3 layers of chlorenchyma cells, which are filled with the chlorophyll content, the middle 4-6 layers of collenchyma cells, and the innermost region consisting of 4-6 layers of parenchyma cells. The cortical zone is followed by a discontinuous ring of pericyclic fibers and vascular bundles with a central large pith. Vascular bundles consist of xylem, phloem, and medullary rays. Xylem is made up of xylem parenchyma and its fiber. 
TS of Petiolule
A schematic diagram of transverse section of petiolule is somewhat deeply lobed heart shaped, and 5-7 vascular bundles are radially arranged in ground tissue along with two meristeles on either side of the groove in the adaxial region.
The outer layer is made up of a single-layered epidermis often interrupted by covering trichomes and covered with cuticle followed by 5-7 collenchyma forming hypodermis. In the case of tapering ends, the number of collenchyma layers is more. The ground tissue is made up of loosely arranged parenchyma cells embedded 
TS of Lamina Passing through Midrib
A schematic outline of TS of leaflet resembles inverted bell shape with two wings, one anterior and another posterior both ending with tapering ends. TS passing through lamina shows that the upper and the lower epidermis are single layered with cuticle often interrupted by unicellular warty trichomes. Mesophyll is differentiated into the upper compactly arranged elongated palisade cells and the lower loosely arranged spongy parenchyma. Vascular strands are embedded within the mesophyll.
TS passing through mid-rib shows collenchyma layers at the upper and lower ends followed by the ground tissue. Ground tissue is made up of parenchyma cell often filled with chlorophyll pigments and oil globules. Four to six vascular bundles are circularly embedded with the ground tissue. The vascular bundle toward lower epidermis is the largest compare to the other vascular bundles. Vascular bundle consists of xylem and phloem, all vascular bundles are surrounded by 1-3 layers of discontinuous pericyclic fibers. Xylem consists of xylem parenchyma and its fiber, inter-xylary pitting are also observed in some xylem vessels. Phloem is made up of phloem elements and its fibers, it is present towards the lower epidermis (Figs 3A to E; 5E and F).
JDRAS
Figs 7A to H
Surface Study
Surface study of lower epidermis of shows presence of anomocytic stomata whereas upper surface shows anisocyctic stomata. Stomatal index in lower surface is 43.41 ± 1.82 and upper surface is 44.02 ± 4.03. Stomata measures about 0.6 ± 0.1 × 0.4 ± 0.1 µm (Figs 3F to H) .
Powder Microscopy
The organoleptic characters of leaf powder show brownish green in color with faint aroma, mild astringent taste, and fibrous touch (Fig. 4B) .
The microscopy of leaf powder shows the presence warty trichomes, acicular, rosette crystals and raphides of calcium oxalate, starch grain with hilum, fragment of spiral vessel stomata along with epidermal cells, and lignified group of fibers (Figs 4C to H and 5G to K).
DNA Barcoding
The aligned sequences of taxonomically identified L. macrophylla sample were queried for highly similar sequences in the GenBank using the nucleotide BLAST tool from the National Center for Biotechnology Information (NCBI). It showed that the queried sample sequences were best matching with isolate Leea species (GenBank accession number KR529523.1) with 99% query cover, 0.0 E value, and 98% ident. Therefore, the sequence derived from this study confirms its identification as L. macrophylla. The details of results are depicted in Table 1 and phylogenetic tree is depicted in Figure 6 .
Physicochemical Parameters
The foreign matter was nil and values of other physicochemical parameters are described in Table 2 along with calculated deviation.
Qualitative Study
Tannin or phenolic compounds are present in water as well as alcohlic extract whereas reducing sugars, Alkaloid and steroids are present only in alcohlic extract. The results of the test performed are depicted in Table 3 .
HPTLC Study
The HPTLC study reveals the presence of 6, 6, and 5 spots at short UV, long UV, and visible light, respectively. After spraying, 5 spots are visible at 366 nm, i.e., long UV. The Rf values obtained are depicted in Table 4 . Rf values obtained at UV (200-400) is 0.91 and 0.92 at after spray (366 nm) along with the visible light (600 nm) revealing the possible presence of chemical component which has broad spectrum detection. The HPTLC plate, 3D graphs, and peak displays at various UV-visible ranges are depicted in Figure 7 .
DISCUSSION
As per previous reports, different opinons regarding
Leea macrophylla leaf has been observed 13 14 The DNA barcoding results showed that the queried sample sequences were best matching with L. macrophylla isolate; therefore, the sequence derived from this study confirms its identification as L. macrophylla. Preliminary phytochemical analysis show presence of phenolic compounds, reducing sugars and steroids in methanol extract of leaves, which support the previous reported study on ethanol extracts. 7
but present
CONCLUSION
Leea macrophylla Roxb. ex Hornem. is a shrub with unipinnate compound leaves, leaflets possess 5-7 nerves arising from petiolule. Microscopic typical feature of leaves belonging to genus leea is the presence of rhaphides sacs, secretory cells, acicular crystals, and warty trichomes. Typical feature of transverse section of petiolule shows isolated vascular bundle in the ring accompanied by two cortical vascular bundles on either side of the groove in the adaxial region. Moreover, stomatal index of leaf lower surface is 43.41 ± 1.82 which is one of the quantitative parameters helpful for the identification of the plant. DNA barcoding helps in correct identification of plant through phylogenetic hierarchy. The results obtained from the physicochemical study, qualitative, quantitative, and HPTLC studies can be helpful in the determination of strength of plant purity and further standardization.
Manufacturer Name
Chemicals utilized for the pharmacognostical and phytochemical studies including HPTLC were procured from Rankem Mumbai and Analar India. All chemicals used for analysis were of laboratory grade and chemicals used for HPTLC study were of analytical grade.
